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Amateur Stations 

4 Amateur band allocations at 1,8,3.5,7.0, 10J9 
14.0, 13J, 21424.8 and 28.0 MHz all the way to 
mic row w e  
Receiver sensitivity: -165 dBW (0.04 pV) 
Ambient noise levels: -155 dBW ( O J  pV) 

. I . :  ,*. Antenna gain 2 2  dBi (free space) on 3.5 Mhz 
' Antenna gain 7.5 dBi (free space) on 14-30 MHz 

1 Limited to 1500 watts PEP with no limits on , 

antenna gain 
1 Up to 200 voltdmeter field strength possible from 

amateur stations! 

. '. . .  

AL2J 
Amatas have bands in ~arious portims of all EF (Wna above and below). h t m  receives 

noise lwels can wnge h m  10 to 30 dB higher h u  thig in mmt installations. 

. . . .  
we v q  sensitive, typically with B mise fhm of -1 65 dBW (-135 dBrn or 0.04 pV), Amateyr , , ' 
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' ' Power Lines as Antennas 
EZNEC 3+1 used to model 300 feet of simple 
electrical wiring (uses NEC-4, written by 
Lawrence Livermore National Laboratorieg) -:.' ; ' 

Terminated in 50 ohms - j 50 
Showed "gain" of -16 dBi to -7.3 dBi when 

Red-world installations - bigger radiators, but 
more loads on line 

over average ground . .  

Real world - multiple signals 
Real world - open light switches? 
Power companies have shown spotty 
compliance at correcting power-line noi se... 

. . . ,  . . I .  
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. Far-field ~~~lcuhtions: 

. . . . . . . . . . .  , .  . .  . . . ,  

. .  
' ,  '. . , .  . . . . . . . . . . . . .  . .  . . . .  

. :  - , i .  . . . . :  . . . . .  , , .. 
, .  
. I , , ,  , .  , -  , , , ,  , . . . . . . . . .  

. .  

, -  - - . . .  ..: . . . .  . . .  . .  
, .  

. .  

., 1 . . .  . . . .  . . . .  . .  . .  , .  
I .  

, .  

. .  
I .  . .  . ,  . 

. . . . .  
. I  . .  , .  

1 1 1 ,  I ,  , ,  - ,  . .  . . .  
, . . . -  . . . .  

, .  

. I. 

. .  . . . . .  , .  . .  . .  . .  . . . . . .  

, . . -  
. .  . .  , , ; ' I  a m , ,  I I . 

, . .  
, .  . .  

' . . , ,  ; , , - - .  , .: . .  
. . .  

. . .  
. .  , , . .  

. .  
I ,  . . 

. .  . .  . .  
. . . .  , I  

. ,  This is 3 calculation of the int&mcc potential of PLC. It is m approximation because the , , ,  . . , , . , , , . 
calwhtimuses the path-loss formula to calculate the field #t a point that is in the mu field . .  .;:. ; ' .  ' , . : - ; ,  " :  
of the radiating elemart. This is, however, a reasable  Fslcuhtim far physically large 

I radiatmi, SuGh a5 power lines. For point B~WCGS,  howww> the path-loss dwlatim w d d  
- . r '  . . ' 

. I  

. .' .:yield m estimate that i p  lower than the actual f idd rniph4 be, sa this is a cwservative 
. .  . . . .  . .  

, , .> .  , ' ' , .  , estimate. . . . . . . . . . . . . .  
. . . .  . . . .  . . . .  . . . .  

' . I . .  

. . .  . .  . .  . . . . .  : . . .  The frequency is 3 3  MHZ md a 3000-H~ bandwidth SSB d v e r  was wed. The mmit  
. . . .  

, . . -  . .  I ' I . ,  -'- - ' . : power w to -50 slgtnnrz peak. The radiating SQWG antem gain 
. . . . . .  . , 

' - ,  . -. . I '. receiver noise fiw was set to be 24 dB - a33uming a fairly hish 1-1 ambient noist level. 
. ,'- : .: , : . . . . .  

set to be -1 6.0 
, '  : 

- ' .  dBi and the E C ~ T G  antmna was presumsd to b~ 8, half-wvc dipole, at -2,14 a i .  The 

. .  , .  
. .  

(The best HF amateur statiom could be 15 or m o ~  dB betrcr than thh.) 
. .  . .  

. ,  

This cdcuhtim estimates that B noise level of -72 dBW (4-52 dBm) will be received This is 
rn XW30 clp noise that is 73.2 dB abwe the ambient noise level! T h m  is absolutely no 
doubt that this i s  harmful interference that will empletsly oblitmtc . .  any UBC of the band by 

. . .  . . .  . .  this hpthetjcal amateur station! . .  
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: . . 'In a 9 kHz bandwidth, the masmmt M w i d t h  usad on HF, this hypothetics1 PLC si@ . . .  , .:. ;, , . . .  . . . . . .  . .  
I ,  

, '  ' . ,  
, .  . .  

. I  . .  
. . .  -.  .. lis 275 p V h ,  exceeding the FCC limits by &out 15 dB! , I . ' .  .. . ., . .  . .  
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I ,  Analysis . .  

Over 70 dB increase in peak local noise - OB ' 

entire length of line - in entire neighborhoods! 
Thb is from ash& PLC signal on an 
overhead power line line ... 
Multiple signals: 10 signals wiI3 have at least 10 
dE increase - possibly more on peaks, 
depending on how they add up 
Other losses might reduce the radiation 
potential of line 
Building wiring also involved - could add or 
subtract loss 
Japanese and Dutch measured studies showed 
simjlar results to ARRL calculations 
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C63 PLC WG'M& 2002 Report: 
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This di& provided c~urksy  of Koos F m k ,  PAOKDF, SGG last slide for liak to ARRL pqe 
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I , . ,  I ,  Sec 15.3 1 (f) To the extent practicable, ' ' 

the device under test shall be measured 
at the distance specified in the 
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Sec 15.3 l(Q(2) At frequencies below 30 Wz, 
measurements may be performed at a distance closer 
than h a t  speclfied in the regulatiow; however, an 
attempt should be made to  avoid making measurements 
in the near field, Pendmg the development of an 
appropriate measurement procedure for measurements 
performed below 30 MHZ, when perfoming 
measurements at a closer distance than specified, the 
results shall be extrapolated to the specified &stace  by 
e i t k  m a w  measurements at a minimum of two 
distances on at least m e  radlal to  determine the proper 
extrapolation factor of by using the square of an inverse 
linear distance extrapolation factor (4 c M ~ c ~ a d ~ l .  
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This is the provisim in the mlcs hat parrnits m& mtmpoletim. Based w dl idifxitiow that 
ARRL can identi@. a 40 dB'hade mtqmhtion factor is not appropriate fm PLC ~ysteras and 
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FCC Rules' ' 

I m I , ,  I . . .  

Sec 15,3 l(f)(4) When measurement 
distances of 30 meters or less 3re 
specified in the regulations, the 
Commission will test the equipment at 
the distance specified unless 

I , ,  . . .  : - 8 :  .measurement at h a t  distance results in 
"I measurements being performed in the 

near field. 
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Intent? My Opinion.. . 
The rules intend to facilitate the easy 
determination of compliance 
They permit measurements at distances other 
than 30 meters to accommodate dif-ficult or 
im possi ble measurement ci mums t ances 
This acccimmcidation is not intended t o  permit 
measurements to be made at other distaams 
because measurements made at 30 meters do 
not exhibit compliancd 
What is the impact on manufacturers, 
consumers and radio services if there are 
widespread reports of harmful interference and 
the FCC makes measurements at 30 meters 
did a n d  - .  , . , .  . . .  
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Homeplug 
Us= building wiring & 

Standard 
'work computers within 

~ 

building 
-50 dBmd3z level 
-80 dEmHz in HI? ham bands 
ARRL teehg with Homeplug showed modest 
interference potential even at -80 dB& 
ARRL and Homeplug a p e d  to disrape and 
would work together on h a d  h t d e r m c e  tm ;L 

case-by-case basis 
At -80 d B d I 3  in the ham bands, that part ofthe 
spectrum probably me& the 30 pV/m at 30 m 
rquirement by approximately 10 dB. What about 
the -50 d B d &  lwel? 
Homeplug systems only recently deployed, so, no 
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Skywave? 

W 

-50 dB& 
+1010g(3000 Hi) = +34.# dB 
-20 dBi 
100,000 PLC userrs w i t h  swerd hundred milee 
of a particular location? 
+5O dB for 100,000 aignala 
Total = -50 + 34-8-20 + 50 = +14.8 dBrnEIRP 
+14,# dBm PEP in every 3000 Hz fmm 2 to 15 (m 
mom) h4&! 
If 1,000,000 signals, PEP = 24.3 dBm EIRP peak 
WlRFI has made contact k t h  all 50 US & h l s  and 
all cmhmte with power of +24 dBm and amtact 
with 30 states with +10 dBm.. . 
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A Case Histoq 
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Industry Measurements of Interference 

*In gawal, industry has not made measurements of 
interference to other services 

*Measurements made by the C63 ad hoc PLC Worki j 
I .  

Group alw  upp port h s  conclusion 

*In cases where industq gmpi .we conductEd j oint &&is 
with ARRL, they have chosen to  include spectral masks in 
their indushy standxds or specifications .-PNA, 
HomePlug, VDSL) 

#To date, no widespread ink1 r e  e f m Dtected 
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What is Needed? 
:: ." 
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Based on modeling and calculatians, 
-50 dBmMz wil l  probably result in severe 
local harmful interference over wide 
areas 
These mod& are limited, but they clear€y 
demonstrate clearly the need for fiwther 
and immediate study 
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Amateur Radio vs other services? 
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What 'Would ARRL Like to Accomplish? 

c 

1 

ARRL wants to partkipate in field studies, with ii ustry, 
through C63 wnd other org#njzafIong and with the FCC 
Although ARRL has =rims reserwtJom that =cas PLC 
CBII be aecompllshed dthout  harmful inkrference, it fs 
willhg to work wlth industry to determine what PSD levels 
could be wvorbble, if any 
Spectral m a s h  or notchea, aB have been employed Lfi relnted 
technologjsa, may be P posrlble srolution 
Such notches will &st naturally in electrical wiring- 10 

product must lx robust eno@ ta funetlon with [L---- 

segments of ffiequenq baud attenuabd 
Advisory lwsguqp in ladubtry Ntandards and speclflcationn 
about harmful interference and the need for wanufncturera 
40 jncluds auch advlsory hformatian In thdr product 
Ilhrature . 
ARRL will be ffrm in its expectation khat cams of harmful 
laterfmence f b m  all Part 15 devices be corrected 
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What’s Next? 
More complete modeling and measurements 

source and make actual measurements of 
radiated emissions near residences. ARRL 
has designed test fixture and mobile 
measurement equipment for 3.5 M E  
Can’t easily do overhead wiring without 
industry cooperation 
ARRL expects to complete its first round of 
testing in the coming few months 

9 Measurements: use -50 dB& noise 
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C63? 

What interest should C63 have in PLC? 

r m t h u e  ad-hoc study group? 
C63 psition statement? 

International position? 
ARFkL willing to provide staff time as 
resource to C63 
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